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ERJC . 



Module No: 




Appro X. Time: 
5 hours . 



Module' Title: ' ' . ' * • • 

* • 

Th^ Determination of Color in- .Water 
Subinodule Title: . ^ ' ' 



Topic : 



Summary 



Instructional jObJectiye: 



Upon completior^ of this- mddule the participant should be able tt>: 



1. Determine the pfl of a water sample. 




^ 2. 't)etfe>mlne the color in "Color Units" in a water sample by 
the visual comparison method. 



3. Adjust the pH of a water sample (to 7.6 with HpSOi. oi?^. \ 
NaOH. . , ' ' 4 > ^ ^ j _ 

Jl. Determine the color characteristics of » a water sample' 

using the spectrophotometi^'ic method. ' * ^ V 

— ^ , 



1 



s Instructional Aids: 

Transparencies Col f ^o9 
Color/.threshold ,odor vi'deo tape, 



InstSructional Approaah: 

^Practice, lecture/tii^cussioji, ^ideo tape viewing 
1 ^ 



< 



•References: ^ • 

1. "Standard Methods for the Examination of • Water and Waste Water." * 

2. Operator's Mstnual ^for the Bausch and Lomb speptronic 20* 



«Cflas9 A&slgnment^s: 



Mord^dle No: 



Apprbx. Time 
..5 nours 
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Module -'Title : ' 

» The D^terminHion. of Color in Water- 



• , Submodule Title : 

Visual C.omparison^ Method , 



Topia^ 



Import anc^e o 



Jristriictional Objective; 



Upon Completion of this module the partiicipant should be able to: 



11. E> 



Explain, the ^i^igin of color in 



Color measurement 



A 



latural water. 



-2. Explain' the difference between true color and > apparent color.' 

3.' Briefly explain the difference between the visual comparison 
and the ^pectj?ophotometric methcd for. the determination of. 
t color/ . ' 



Instructional Aids: ^ ' , ^ 
Transparenlcy'Co-1, Color/odor video tapk 



Instructional Approach: 

Lecture/disclussion 
.T.V; viewing\ 



References : 
Standard Meth&ds, pp\ -6^-68, 



— : ^r— — 



ft t 



I Class Assignmer^ts : 
None 



r 



Module No:j 
Co ' 



Topic : 



Importance of color mea^Tlreinent 



Instr%<jtor Notes : 

I ^ 


^i;nstructor Outline: ♦ ' , , 

* * * * , " * 

\ 

- — 


1 * ' - . 

1 < 
Color/odor video tape 


• . . 

r 

1. Show tape (1st 'half ) , answer questions 



Transparency Co*l » ^ i 

Sources of** color in water{ 



2.^ Color sources 
a^ metal. ions 
b. organic materia}, 
^c^. industrial waste* 



1 • 



. 'True and apparent .color : . j 

a.' apparent; true plus from turlpidity 
^ b. trjae: color of filtered . sample y 

/4'. Comparison method measures . iritensity of* 
• color only Spectrophotometric measures*- 
intensity and hue of color. ' , 



( « 



f 
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Module -No; 



' Appr'ox.' Time: 
•5 hours 



» > 
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Module Title: 



The Determination of fcolc^r in Water 



. Submodule Title : 

Vi&ual* Comparison Method. 



Topic :• ; ' 

- Preparation 6f ' standards . 



Instructional Objective': • • , ♦ / , • 

Upon completiop of this module the participant should be able to:. 

1. Prepare *a stock standard -color solution containing 50 Omg 
Pt and^250 mg Cq per liter. ■ ' ' . ^ 

• • • ■ ' - , - ■ ' 1 

2. Dilute the stock solution properly t5 produce a set of standards' 



Inst rue tlofial Aids 



• / 



Transparency /Co2/ Dilution of color standard. 



Instructional Approach: 
Laboratory pra<itic< 



References:' 
■ Stg^ridard Methods, p. 6|}V66. 



/ ■ 



Cl^s^. Assignments: 
None . / 



- s -7 • 

* • 

• » * * 

6 



/ 

/odule No: 



Topic : 



a Trepai'atioR of Standards t Visual Compaxrison 



Instrdctor Notes 



1 — 



STock solution 1-.246 
K^PtCl^ l.OOg CoClj- 
6H20- 100 m.l HCl.. 
t dilute to i I'iter 



2. Transparency Co-2' 
Dilution of Color 
standards y 



Instructor Outline: 



1. Prepare stock* solution - 500 mg/l Ft,- 
25 0 m^/1 Cp^i^ This is a/€olutrion* which ' 
contains 500 cdlor units should be dbhe 
prior to session or in groups ^ 

2: From stock solution' prepare standards 
according to dilution chart directly . 
in nes^lej^ tijibes. *^ • 
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Moldule No: 

>- 


Module Tifld: ^ . ' ' " ' / . ' ' 

• 

The Determination of Color in Water* - 


Submodule Title:. ' ' , - 


Approx. Time: 
* , « 

•5 hours . 


Topic;- ■ 

Measurement pf pH , 



Instructional' Objective: ' ' ' - \ 

Upon completion of this mod;dle the participant should' be able to; 



1. Operate a kimple pH met; ftp. 



2. Standardiz.e a pH meter givep a buffer solution. 



3. Detergiine the pH.df a Water sample. ^ 

^. Explain, precautions which should be. taken in the care 
pf a meter and its . electrodes. 



Ihstructlonal' Aids: 



None 



Instructional Appro'aph; 
Laboratory pratf^lce 



\ References : 



Standard Methods, p. ^6^ 



Class Assignments: 
Uone 



" 8 



Module Ho: 
Co 



TopiQ.: 



Measuremfent of pH' 



Instructor'. Motes : 



^Inl^ructor dutllne:' ^ 




!• Demonetrate operation of pH meter 

2. Standairdize with pH7 buffer ' ♦ 

3. -^ ^a^$e students determine tjie pH of the 

colored water sample, an^ record 

'4. Electrodes i^hould be wasHed with dis^tilie 
water and blotted dry between measure- - 
me?hts. Electrodes s^oulfl Ipe stored in 
distilled water. - ' 



/ 



y * 

Module No: 

• » 

— ^ m r- 


Module Title:* ' . ' . • 

- ■ ■ : ' ^ : " 

The Determination of Color Ip Water- 

1 A J 1 , ! 


. Subjnodule Title: ' ' . ' - / 

Visual Comparison Method , ^ 

I p 


Approx. Time: 
1 5 hours 

*r- 


Topic: * . - 
Measurement and Calculation - 

^ 1* 




ERIC 



Instructional jObjective': 
Upon completion of this module, the pa,rticipant should be able to:^ ' 

, *1. Compare the .color intensity of a sample' wltii that'^of th.e 
standards. ^ ^» 

2. Determine the number of color units a sample contains ' 
*' " " # ' ' 

; ^ . 3. If there are more than 70 color units pi»operly dilute the ♦ 
sample and determine <5olor units.' 



) 



\. Properly report ^color. 



Instruptional Aids: 

y , ' ' ^ 

Transpaijency Co3: Reporting visual color. 



Instrucfciorlal Approach: 
Laborap<>ry practice 



References: • ' 
Standard Methods, p. 66 



;lass Assignments: 



None 
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Module No: 
. Co 



Topic* * • ' ^ ' , . . 

Measurement and Calculation visual comparison 



Ir?fetructor Notes : 



* Instructor Out.line: 



Transpcirency Co-3 
Reporting visual colojir^ 



ProperTy obsei^e s4jnple and determine . / 
standard of ^clos^st color, - 



2* Determine color units to closrest 1 below ^ 



1 



'50, 5 above 50 



3* If abovjS 70 dilute ^rlxir mote and 
report color • ^ ; . 

,4. ^ Calculajbe color of diluted sample: ^ > 

color units= (coio iT^nitS measul^^ed) X50 

ml sewnpler diluted 



V 



5* .Report" color units and pH oi^^ssanpie 



Mpdule N0: % ^ 



V 



Approx. Time- 
.25 hours 
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Module Titl)e: / 
. . The Determination of Color ii> Water. 



Submbdule Tit 1^1 • 

Spectrophotpmetric Method 



Topic: . ' *i ^ 

Rejatiori of Hue to Wavelfength 



Instructional Object ive:* - . 

Upon cc5mplet,ion *of this module the ^participant should be ^ble tor^ 



1. 'Given a range o^ wavelepg^hs of light determine 'the hue* 
of color of fight-' given ^ wavelength/hue chart. 



J. 



Instructional Aids: 



V 

\ 



> • 1 

Transparency ^Co^}: wavelength/hue chart 



Instructional Approach:. 
Lecture/discussion 



V . * 



References : 

V Standard /^let hods, p. 68 



r 



Class Assignments: 



'None 



12 
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Module Mo : 

\' -CO 



pago ^7 r^^F, 71 



Topic : 



Rela^ion-of _b_ye_to,ji^ave leng tK- Sepctfo ine'thod 



Instructor Notes : 



Transparency Co-4 •. 
WavelengJ:h hue. chart 



\ 



Instructor Out"3Line: 



1. Point out r^elation between /hue and. colpr 
;» from chart,, , , . * "^^ ^ 

. '*a. the JiUe re/ers to" color of light 

transmitted • . ' ^ 



13 
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Module No: 



Approx. Time; 



.0.25 hoi^s 



Modu-Je Title: *- • ' 

, The, Determination of Color in Water. 



Submodule Title: 

Spectrophotometric Method 



Topic : 



' Safety 



Instructional Objective: . > , . ' ' ' ' 

Upon completion of th^s mpdule the participant shogild be able to: ' 

1. Locate the following, in the 'laboratory aJid demonstrate* ' 
proper use: emergency shower, fire extinguisher, eve 
wksh, first aid kit. - " . ' 

"1 J .. / < - 

2. Select and use safety glasses, lab coat or apron and 
gloves in the appropriate situation. - 

■ " y < ■ • ' 

3. "Recognize the hazards of sulfuric apid and sodium tiydroxide 
solutions. , , 



V 



Instructional Aids: 

Handout of safety rules for the laboratory. 



In stride tional Approach: ' 

< 

Lecture/discussion 



N 



References : ^ ' • 

Basic laboratory skills module 



ERIC 



\ Class Assignments r 



Read lab safety rules ^ 



14 



|. Module No: 
Co 



• Topic : 



Instructor Notes' 
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Safety - Spectrophotpmetr isc 



Instructor Outjihe: 



1. Point out the location of safety 
appliances in laboratory 



2. \xSafety glasses should be worn when . 

"^adjusting the pH ' * 

3. The only dangers are those of sliock x>x 
^^ burns when handling NaOH or HjSO^' 

solutions ' '* ' 



v 
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/ 
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Module. No : 



ApjJrox. .Time; 



0.5 hours 



^age 16 of 27 



Module Title: 



f 



The Determination <of Color *in Water 



SubjTtodule Title: 

Spectrophotometric Method 

Topic: ' - ' • ' ' - 

-'Adjustment of pH 



Instructional Objective: 
Uppn completioji of this module the participant should be able to: 

.1. Select either solutions of NaOH or H2SO11 for pH adjustment. 

r 

2. U^ing a pH meter ar\d NaOH or HpSOh solution adjust the ' 
pH of a water sample to 7.6. ' • 



Instructional Aid^: 
Transparency- C06 : Rela 



tj^ion o 



^ acidity/BaEilci# to pH 



Instructional Appro 



,Labo1ratory practice 



References : ' ' 
Standard Methods, p. 66 



/ 



Class Assignments: 
None 



ERLC 
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Module No : 
Co 



Topic : . 



Adjustment <!>t pH 



Instructor Notes.: 



Transparency Co-6 , 
Relation of acidity/ 
basicity, to pH ' 



Instructor Outline: 



4I. If the pH is above 7. .6 use HoSO.\ 



If it 



is below 7.6 Use NaOH for pH adjustment. • 



2. Add acid or base' drmwise with stirr?.ng. 
If the water is not Buffer e<3 . naturally 
it will be easy to over-shoot. If so 
the pH can be re-ad justed with base 
if , acid was used oi^igin^lly or with 
-acid* if base was used originally. 



</ 
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Module No: 



* Appro X. Time: 
'0^5 hours 



page Igl of/37 



Module Title: ' > ' 

\ ^ The Determination of Color .in Water 



Submodule --Title , 
Spectrophotometric Method, 



Topic : 



Filtration 



*Ihgtructional Objective: ' 
' Upon completion of thi^s module the participant should be able to: 
. ' 1. *Set up a filtration system for colors determination, 

2. Filter sample of turbid water to. produce a clear samp^-e. 

V 



Instructional Aids: 
Transparency. Co^: Filter diagram 



Instructional Approach t 

• f 

Laboratory practice 



» References : ^ 



^Standaitd Metfhods, pp. 66, 67. 



Class Asslghments: 
None * ^' 



18. 

/ 
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: ; ' 

Module No : . 
Co 


, . ' \" , z ^ : ] 

Topic: 

Filtration - Spectropho tome trie 


Instructor Notes: 

» » • " ' ^ 


Instructor Outline :» 


> 

Transparency Co- 5 
Filter Diagram ^ , 

1 * 
1 • 


11'' Stijdents will set up filter system and|\ 
pre-coat* - \ 

2, ^s a .second step they, should .filter a 
'/ sample, of colorfe4 turbid water. 

* f 

. ( 




Approx". Time r 

■J ■ ■ ' 

»0^*25 hour's ' ^ 



4lo'djAle Title: 

The Det-ermination of Color fn Water 



Submodftle-sTitle: 



6 



.Sp^ctrophotometric Method 



Topic: 

Use of the Spectrophotometer 



|r. InstructlWl Objective": ' / 

Upon coi^^lon or this module the participant ^should be fable > to 



i. Operate-rf spectropho'toipeter such as^^he B^u^h '^ftr^-^^ 



Speptror^c~20 



b. set 
c* set 



'on and warm-up 
^wavelength 
iero 



: d. set 100^ T • . . 

« 

2. Briefly e;xplain how a spectr(4)hotometer works. 



1 



4- 



Irjisrfcructional Aids:' 

•= T?ansDarertnJ CnV- «<i/Pectrophotometer opera^ng Instructions , 

^ . irapsparency Co?: diagram of spectrophotometer • , - 



Instructional Approach; 
^Lec^i2^e7demo^ 




References : 

Operator's Mar?ual for spectrophotometer used 



EKIC 



Claps Assignments,: 



\ 



Module No; 
Co 
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T6pic: ^ 

. .Use of Sae^tro'photometer* 

■ I i I ■ ' * ■ ■ - l . ^ 1 * ■ H _ 



Instructor Notes 



Ins^riictor Out.Hnei • 



Transparency Co-7 ' , # 1. 
Diagram of spectrof>hotor 
meter 

Transparency <:p- 10 I 2. 

Condensed spectrophoto- 
meter/ operating instruc- 
tions \ 



Demonstrate set'tdhg bf'wave length^-, 
setting of zerO/ settirig .ot. 100% T 

From transparency demonstrate .the .basic 
parts: li'ght source ^ lenses and mirirors 
phototube and sample compartment ' * i 



51 





1 ■ 






i 
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'Module No : • * * 



Approx. Time; * 
0.5 hours 



: — '"^r — — — 

Module Title: 



page 22 o,f 27 

U • " ' - ■ ' ■ ^ 



1 .The Detjermlnation of Color, in Water 

— ^ — ^ i. a i . I ■' 



^biijerai^le ^itle: . , 

^' Spectrppbot6metric I^e^liod ' 



Topic : 



feasuremexit '"di* ^ T 



" 1 



Instructional Objective: ' • ' . • ^ a ^ , ' - ■ 

■ • r - J ^ » . ■ . . " 

Upon completion p.f this module ^ he paHicipa'ht i^ould be^able to: . > 

1| .measure the percent transmittance of 'a l/ater sampie at 
. the 10 sets of ordinate wavel^ngthsf. ' • " ' * \ 



In«tru|itlonal Aids: - • i \ * 

Transparency Co8: .Selected ordlnates for color. ^ ' a 



I' 




Instructional Approach: 



Laboratory practice 



References: 
Standard Methods p. 67, 



^ 



Cl^ss Assignments: 



None 
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Module No: 
Co 



Topic : 



page "^S^cf 27' 



Measurement t)f z T'-. Spectro^'hotometric 



Instructor Notes t 



fa 



Transpare^ncy Co~8} 
Selectedj0rdinates for ' 
col^r 



Instructor Outline': 



f 



1. ^ Make^»^yailable*a colored sample • ' ' . 
. a* set wavelength, zero, 10Q% T for* 
each reading 
b. determine ^% T for each X)f the 10x3=30 
prdinate^ . ^ ' , 
, * c. , record valuers' of %T 




/ 



V. * A- 



v;:; 
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Module No: , 



Approx. .Time: 

1 

. 0^75 hours; 



Module Title: 



The Ijjfeteij'min&tiop ot, Color in ^^ate^ 



oi! 



Submodule' Title : 

Spectrophotom^trlc 'Method 



Topic 



Calctilation and Reporting of Resifits 



.Instructional jObjectivezy. - . '. • - 

Upon completion "^f this module the participant* should -be able- to: 



1. Determine tristimulus values X, Y, and Z from wavelength/ 
% T data; 

2. Determine trichromatic coefficients and y from X,'^y, 
and Z values. 

3^ Determine dominate wavelength and purity from x, y 
- /and the chr^maticity diagram, 

* * ^ " 

^. Report all data used In expressing spectrophotometric 
color results. ' ' - 



HEnsl^ructlonal Aids: 

Transparency Co9^':' 'Chromaticity diagrams 



Instructional Approach: 
, LeQture/d:^cussion 



References: ^ 
Standard Methods, p. 68, 69. 



Class Assignments: 



•24 
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* Module > No: 
Cp 


Td^i'c : 


CaLlculation and Reporting results 


' - 1 

V 1 


Instructor Note^: * ^ 

( ■ ■ ■ 


Instrufetor Outline: ; 

- • 


• 


— r 7 

Trafnsparency Co-^ 
Chromaticity diagram 


1* Sum values in columns Z, multiply,. 
. ' by ''Factors" 


j\ 










4 

\ 

/ 


y=Y • 

x+y+z • ' • 

3 • Values of purity, dominaftt' wavelenijth 

are determi^ied from y and chrdmaticity 
diagram^'. / e* 

4. Report for sample aiid^sample* with adjust- 
ed pH: 


1 

• \ 


« 


- 


a. dominant w^ve lengths (from 3) 
hue (from color chart) 

c. Ixaminance (Y) ' . j 

d. purity (from 3) *. | 
€• instrument (spectronic '20} * ^ 

f • . number of ordinates (10) ^ * 
^g. band width (from mfg literature) ' 




1 **" * 

1 *' ^ 


> 


r 

< 


^ . • k 


1 ^ 

1 * 

1 e , • ^ 
1 i 

1 ^ 


« 


^ • ' , ■' 

... 1 




* 1 ^ 


»# 


' ! 

> 


« 

ERLC 


1 ^ ^ 

1 • 

1 * ' ♦ 

1 • ^ 

It , 

1 




I. ■ . ' \ « 
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ETxam Questions 



•phe 'Determination of ' Color in Water ^ ^ • , . ; 

« Visual Comparisori Method IX*^ ♦ ' ' . ' " ♦ ' 'I 

Importance - of Color Measureinent ' ^ . • 

1; Which of, the follpwing iS not a source of color in wate^f? . 

a. industrial wa^es • . . , • ' ^ ' ' ' ' . 

b. metallic ions , ^ . w * , * ' 
C' chloride iorf * * - ( / ' . 

. d. plankton ^ • \ - . ' * 

2. If turbidi^ty is pre sent *and ^has not been, removed prior to visual ' 
comparison/ hoW; sijpuld i.t'-be rep9rted? ^ \ 

• < *^ ' ^ 

3. The chi*ef difference between tHe visual/ comparison method and Jbhe^^ 
9pectrppbQtometric methodyis. that the speqtrophotometric 'mistJs^d makds 

- juse of an^pijistrument called a f/ y 

Preparation of jsiandard^,^ . , 

4^ What two metal ions are used as ccylor comparison standards?, 
5. Ea<^ color *standata will have a filial volume of* ' ml. 



Mfe^surem^ent of pH • / ^ . 

6. ' What does a pH meter meafsure? ^ ^^^^ - ^ ^ ^ ^ 

7. A buffer solution is used to ^ . > \ " th.^^ pH meter. . ; - 

8. The pH of a' solution is^ determiii^d' by^ immersing, the \ ^ . . ^' 
in the solution." * . ' , . " . 

9* Are the- electrodes used in gH^easurement^ sturdy or^ fr^g^iL^^^^^ , 

Measurement and Calculation | *t -.^.^^ J ^. 

10. ^In the jcompal^is^on of -sample co,^r and ^tandard color should the 

tubes be observed vertically or^perpendicular .to the tubes? 

11. What is the maximum/numifer of color units that should be obseryed ' - 
without dilujj^on? * ' • ^ 

12. If 16 ml of a sample are taken for dilution to 50,^1 in a Nessler ' - 
tube and the diluted sample , contaihss 40 color units # ^calculate the 
number of color units in the original sample. V 

13. In additipn to colgr units ^ what others piege <yf da'ta'S^ould be^ ' • 
reported when reporting ^olon? j\ *^ ^ 

Spectrophotometric Method/ ""^^"-^^ , /• 

Relation of Hue^ to 'WctveTength ' ^ v ^ } ^ 

14 True or False: The wavelength of ^i^ht absorbed -by at Scunple fis 
related to the hue of Qolor o£^ theT sample. 

Safety ' . . ' ' > ' ^ • * - ; 



E^^' 15.^ When the fire extinguishes^ is ^^^^ the horn should bq , pointed 
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at the top of the fire or at the. base of the fire? 

16* IThen concentrated acid or base is used to adjust pfl/what v . 

should be worn to protect the eyes? ^ , » ' 

17. Is it a good idea to mix conqentrated H*^SO- "with concentrated 

Adjustment jo^.pH ) * .^^ - • 

181^^- A solution has a pH of 9.1. Would you use H^SO^ or NaOH to adjust 
the^pH to 7-6? ' ' " ^ '4 " 

19. What instrument is used to measure the success of pH adjustment? 
Filtration^ ' ' , ^ ^ 



20. A filtration apparatus consists of two flasks. One, is for 
collection of -the sample. What is the other for? 

21. In the filtration procedure, what is f^e purpose of ^the precoat? 

A 

Use of the Spectrophotometer; - 

22. fiow long should spectrophotometer be allowed to warm up prior 
to making. measurements? ^ 

23. What is the purpose of ;bhe spec'trophotometer photo tube? 
Measurement of % T «... ^ 

24. For each "ordinate v/avelength, how many transirtittance values should 
be recorded? 

^Ittculation and Reporting Results , - 

-25. The sum of the ordinate values undef^ "X" Is 500 (for ten ordinates) 

Th^ "factor" is 0.09806. Calculate the. tristimulus valu^.X. 

>• - ^ ^ f . 

26. ' If X=.053, Y=i=0.5i, Z=.048, calculate the value of/^the trichromic 

coefficient x.' ' * , ■ . ^ ^ 

^ ^ / ' ^ • . • - ^\ \ 

27. Calculate the value of/y in question 26. n " . 

28. Is/"hue" expressed as a niimber or afe a word? 



• ■ * ., COLOR . ■ 

' ^EQtej^ENT'lffc) SUPPLIES LI-ST . 

Ik spectrophetqmeter . 

2. spectrophotometer cells * . * * 

3. analytical balance ' • ^ 
-4. potassium hexachloroplatlnate (iv) K2PtClg 

5. cobalt (II) chloride hexahydrate C0CI2 -,6H20^ - 

6. concentrated hydrochloric acid , ^ ' 
^ 7. 100 ml graduated cylinder * 

8. IJL volumetric flask * . \, 

'9* 12 - 50 ml nessler tubes * ' 

N 10. 2, 5, 10 ml graduated plpets . . 

11. tiistilled water 

12. sodium hydroxide (NaQH) ' ' • \ 
,13* polyethylene bottle 

. /\ 1^. iXbeaker ' ^ ^ ^ * ^ ' ' . 

15. pH iceter ^ , ' * . - ^ . ^ 

16. pH 7 buffer ' ' ' ■ ' V 

17. 2 - 150 mi beaker 

.'^ - 

18. concentrated sulfuric acid HgSOij * > ' . . 

■ i ' . . . ■ ' . . ■ - 

19* centrifuge ^ 

20. "mter^ald" - cellte 505 

' ■ ^1. filter crucible, holder, 2 filter flasks, 3 way stopcock, vacuiim tubihg 

-22. chromaticity diagrams, or transparency Co-/} . 
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The Determination of Color in Vrater 
Laboratory Procedure ' ■ ' , .--^ 

I. Preparation of Standards ^ • ^ 



0 



A. Obtain all equipment, supplies, and chemicals listed iR 

"equipment" handout • ^ Turn spectrophotometer on for warmrup. 



B. Stock Standard: Accurately (analytical balance) weigh 
grams potassium hexachloroplatinate (IV) chloride h^xahydrat 
(KgPtClg-eH 'O) and l.^Og cobalt (II) chloride 

• (CoC1^^6H20) and transfer to a' 1^ volumetric flask. Add 
100 ml concentrated HCl. Mix to dissolve and dilute to- the 
mark with distilled water. Mix well. 

C. Label twelve 50 ml Ne.ssler t^bes: 5, 10, 15., 20, 25, 30, 
3$, ^0, ^5,s50^ 60, 70 and add -to them respectively 0.5, 
1.0,' 1.5, -2.0, 2.5, 3.0, 3.5, ^.0, i|.5, 5.0^6^0^.0 ml 

^ stock standard solution. Dilute each to tfieTflafk with 

distilled water. Place a rubber stopper oh top\Of each^ 
for storage. 

D. " Concentrated NaOH: Dissolve 625g solid NaOH (sodium 

hydroxide) in distilled water (^00 ml)'. Allow to stand. 
^8 hours. Filter^ TrarfsCer^to a polyethylene bo.ttl^."' 
Label: '15N NaOH concentrated. ^ ^ - * 

II. ' Visual comparison method 

k\ WiWi a standardized pH meter, measur^ the pH of the^^^atei^ 
sample to be measured. Record this Value on the data sheet. 

B*^ Fill a nessler tube to the 50ml mark, with the sample. -Look 
vertically downward through the tube and compare .with, the 
standard., A white surface should be used. Determine the 

. , - two standards whose colors are Just darker^ and' lighter > 
than the/sample. Record the color uni^s'^or (each. Record 
to nearest 0.1 the color of the sample'. ^ . 
^ — — ' ' ' 0 

C. If the sample is too dark add 10ml tjo the nessler tube. 
Dilute to the mark wit,h water. Compare as in B apove. 
The color, will be 5 times the color of J;he. diluted sample. 

D. Comment on the turbidptfcy or other .problems. 
lit. Spectpphotometric determination 

A. Set iij 

1. pR adj.ustment: Choose a well mixed sample. Pour 50 ml 
into each of two;.150 ml beakers. Label one beaker 



"adjusted";. the other "raw". Measure the pH. If the 
pH Is less than 7.6 add concentrated NaOH drppwlze 
with mixing to the "adjusted" beaker un1;il the pH is 
7.6. If the pH is gBeatel* than 7.6, 'a4d concentrated 
HgSO^ dropwize , until ^e .pH reaches 7.6. Record. th6 
original pH. ■ ' >- • ^ 

>2i Filtration: I'r eat- each sample as foJlows": Centrifuge 
sample. -.Retain the liquid, discard .the sediment . Add 
10ml. to O.lg "filteraid". Mix.' Pour into, filter 
crucible- and direct • stre%i to- waste flask. Mix .OilOg 
filteraid with.. 35ml sampfe." Pour into- filter cruciiible 
" directing f ilti«ate to waste flask. When filtrate is , 
clear, direct to clean flask. Collect .25/ m*- filtrate. 

Spect3*ophotometrlc measurement* Set 0% T; with sample 
compartment empty. Set 100 Jf T with absorption bell filled 
with distilled water. Repeat this for each measurement. 
Rinse another curette with sample and fill. Determine 
first wavelength and set. Insert sample In compartment* 
measure % T. Repeat for each ordinate value X, Y, Z 
for each of 10 ordlnates listed. Repeat and record for 
other sample. - ^ 

Calculation of results. ^ " ^ ^ 

1. Sum eacb of the three columns' X, Y,' Z. ^ 

.2. Multiply^ each sum, by the 'Indlcafor^ factor to get 
trlstlmulus values. 



3. Calculate trlchromlc' coefficients X, Y 
^ =-X/(X+Y+Z) . . 

y «Y/(xwz) * ' X - 

Locate the orcjered pairw,ij •on the\chromatlclty 
diagram (transparency' Cot 7 prepared as a hand- 
out). - . . ^ ^ : 

'» ' * « . 

^5. Determine /the hue f rom thev dominant wavelength -a^id the 
color chart (transparency Co-^l prepared as . hand- 
out).. . . ' V 

6. Report Instrument majce*an(l spectral bandwidth (from 
mfg, aiterature^ or setting) 



Comment on any sources .of -terror, sampling or changes in 
procedure. . ^ . 



Color Determination 
Data Sheet 



Sample no. 



I. .Visual comparison 
,■ PH : 

standard Just darker^ 
Standard Just lighter 

color of sample 
,was sample diluted? 



_units 
jinits 
units 



If so.mu^Ltiply color of diluted sample by 5-0 to obtain color 
units. Was this "apparent" color? 



Comment : 



III Spectrophotometric 
Original pH 



AdJ'usted to pH 



31 



Ordinate 
ho. 



Raw "nm pH 



adjusted law 



^33.5 



"nm- pH adjusted 




515.2 « 



Raw fun pH • 

adjusted 



11.22.2 



"51111.3 



- 529.8 



1138.6 



50l|.l 



5lll.ll 



577.11 • 



551.^ 



I150.I 



58fi.7 



561.9 



1155.. 9 



599.6 



57,2.5 



I162.O 



6ia.9 

« I 

6^11.2 



5811.8 



600.8 



10 



6115'. 9 



626.3 



Sum _ 
Factor • - 
^rlsivlmulus values 



'ICO. 09806 




3^0.09806 



XO.IOOO 

Ltuninance 



XO.IOOO 
% Luminanc 



I1S8.7. V 



117.7.7 



1195.2 



xe. 11814 
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y 

XO.II81I1 



TV 



Raw, Sample * 

y. ■■' 



Z+Y+Z 

X.+Y+Z 
Purlty= 



dominant wavelength 
' hue 



Comments : 



nm 



.pH. Adjiisted Sample 



I%rlty= 



dominant waVelength 
hue 



(' Instrument (brand^: 
- ' 10 ordlnantfi 
bandwidth ' • nm, 



nm 



Analyst 

\ 



Date 



1. 
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• TRANSPAREJ^JCY 

urces of Co lor in 

Meta I I i c i ons 
a» iron 

b» "manganese - > 

e 

Humus 

peat mater i a I s ■ 
PI apkton 

4 

Weeds 

' h . 
I'ndustrial wastes 
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TRANSPARENCY' C02 



Di lutions .of Go-lor Standards 



mf ktandard(500 units) coldr un.its of^: 
t-o pe di lifted to 50 ml dui uted^ samp I e 



0.^- •. 5 - 

I .o' ■ ^ , ' ,1.0 

I .5 ... • 15 . - , 

.2.0 •. ■. . 20- . ... 

2,.5 ... : • . 25 . - 

3.0 -■. '30 / . .,; 

¥.0 • ♦ ■ ■ . ^0 ; _ . • 

v.- 5' ' •• . ^5,' . ' ^ 

5.0 - ■ • 50 ' ' ■ 

6.0 , • 60. '. • . • 

7.0' . — "70 - : -■ ■: 



( 



■-TRANSPARENCY .G03 ' ' . 



Reporting Visual go Fqr'. . 

.In rep6rtjng color determined ^.y 
.vi suQ.L. coTipori son, report,:' 



Color units 




pH of samp 1 e - ^ ■ , * 

! If the sample is 'f urb i d report'^ \^ J , 
>^ as "apparent color", or filter.,^ 

^ • and report -color Qf^ffltrate \ 
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' 'r 

V, 




: trAnsp'arency coy 



.WaV-e I ein-gth^hue Chart 



wo ve I ength ■ - 

pqnge (nm) ' . . _ . hue - 

violet • - 

^65>^82 • •/ ' •• blue 

^82-W7 b I ue-greemi ■ 

^^7-530' ' ■ - . • • green 

530-^75 ^ greenish-yellow 



'575-580 • ^ 



ye M 0 w 



^SD-587.- , yel lowi'sh-oranqe 

jp/.-j/o ^ orange- - . - ' 

5'?8-620 • oranqe.-re'd x 

620^700 . ■ ^ red - ■ 

W0^530d , .. . ■ ■ . blue-purple 
530-700C . • , red- purple 



N 



fi l ten -crchci b I e 
cruci b^| e ho hder 
3-way stdpdock 




I vacuum 



tSAteP-ARBNGY C05 
Ri ' .ter Di agrgm 
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■■ •• ' TRAKSPARENCV . CC6 • ■ '.■ 

ReJa.tion of-p-H to Hydcogen and Hy droxi de J on 

Concentrctio^n (Woldrity^) 



\ • 'o..n * - ''9.3 

3" . ^ 10.1.0 

y ■ AO CI . 10 5 

5 ' ■ • fO. . • 10 . 

6 - • 10"7 . 10^7 

-7 101-6- ^ 

8 » • 10 ^ ' 10' c? 



- / 
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a 



GO 



<? . '10-^ ■ ■■; lo.io -sp !• 

re ■ . ■ iQis io_j, 

M 10 2 • ■ ' '0-12 i 

12 . . -10 .-. 10 - 

13 . -10" ■ ■ • • 10"^ 




i ,TRANSP.ARENCY ',007 . .;.- " - 

hotomet^r < di-ag^rgm 

re ference ' I omp- 
phdtajube 

1 




measuring 
•phototube 





dj>f fra.ct i'on 
grot i n'.g \ 



wave4eng'th 
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IRANSI^ARENCY CCS 



Selected Crdi nates for 
Spe.ctrophotometr i c- Color 
Determination 



or di note 



Wavelength (nm) 



1 

number 


t 3 : 


Y 


z 


[ 

* • 




TO 7 




■2 


1 ♦ 


515.2 • 


^32.0 


o 




. 529.8 


■-^38. 6 






- ■ 5¥\:¥ ' 




■ 5. ' ; 


■577. ■ 


551 .8 ' 


^^50.1 '. 


6. • , •• 


588.7 


561.9' 


- ^^55. 9 


7 ■ . . 


■ 59-?. 6 


572.5. 


"^^^62.0 . 


8 - • 


6m.<7 


58^'. 8 - 


■^68.7 v 




62^.. 2 - 


• 600.8 


^^77.t- 


■ 10 ■ 


6^'5.9 ■. 


627.3. - 


".,^95.2 


. FacTorv 


J 0.0<78C)6 ' 

O'- ' " ■■" ; — • ^ 


:— 

0.1000 





x= 



X 



X+Y+Z 



'7^ 



Y 



X+Y+Z 



\ 
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Si 



in 
o 

o 
> 



TRANSPARENCY '.CO? ' ■ . 
'Chf ornot i c i ty Di. a gram 




.3. ■ ■ .5 

X- vo lues 



6 . • . 7 



V 
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■ ■ ■ TRANSPA-RENCY CO'l.O 

. -CGndensed 'Spectrophotortieter 
Op»eratin.g instructions 

• • ^ " ^' 

I* Jurn on- warmup TS min.' 
knob I eft Cpont 

... ' . 

2'. S.et zero ^ 

krjob left front ^ 

■ ■<>.•'.■■■ ■' 

3. S^t wave^lengl^ 
knob top rigfit 

« 

V'. I nsert ,b Tank 

sample compartment 

5. Set J,00/^\T - f^ul I scale 
•knob r i ght front ' ^ . 

6.. Insert unknown 

sample compd'rtment 

* • 

. * • t ' 

7*i Read absorrbance or %J 



